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Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 
Sir: 

I, Jack C. Chan, of Mission Viejo, California declare as follows: 



R. A. SERGENT 



1 . I studied chemistry at the University of Texas at Austin and obtained a 
Ph.D. degree in 1994. 

2. I am employed by Bayer Polymers LLC in Irvine, California as 
Technical Marketing Specialist. 

3. I am one of the named inventors of the above-identified United States 
patent application. 

4. I performed or supervised the experiments described in the above- 
identified United States patent application. 
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5. I furth r declare that I am one of the named inventors of United States 
Patent Number 6,166,1 66, and I un quivocally declare that I, along with my co- 
inventors, conceived of or invented the subject matter disclosed therein. 

6. The undersigned declares further that all statements made herein of 
his own knowledge are true and that all statements made on Information and belief 
are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of the above- 
identified United States patent application or any patent issuing therefrom. 

Signed at A^*^, C A , this 17* day of 2003. 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



I, Ronald P. Taylor, of Moon Township, Pennsylvania, declare as follows: 



1 . I studied chemistry at the University of Illinois and obtained a Ph.D. 
degree in 1972. 

2. I am employed by Bayer Polymers LLC in Pittsburgh, Pennsylvania as 
Head of Intellectual Property Management, BPO Business Development. 

3. I am one of the named inventors of the above-identified United States 
patent application. 

4. i performed or supervised the experiments described in the above- 
identified United States patent application. 
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5. I further declare that I am one of the named inventors of United States 
Patent Number 6,166,166, and I unequivocally declare that I, along with my co- 
inventors, conceived of or invented the subject matter disclosed therein. 

6. The undersigned declares further that all statements made herein of 
his own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of the above- 
identified United States patent application or any patent issuing therefrom, 

-fig 

Signed at /2nft#*1B6tf PA , this - day 0 f 2 003. 
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Commissioner for Patents 
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Sir: 



I 



, E. Haakan Jonsson, of Cranberry Township, Pennsylvania, declare as 



follows: 

1 . I studied polymer technology at The Royal Institute of Technology, 
Stockholm, Sweden and obtained a Ph.D. degree in 1991 . 

2. I am employed by Bayer Polymers LLC in Pittsburgh, Pennsylvania, as 

Vice President, Innovation Americas. 

3. I am one of the named inventors of the above-identified United States 

patent application. 

4. I performed or supervised the experiments described in the above- 
identified Unit d States patent application. 
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5. I further declare that I am one of the named inventors of United States 
Patent Number 6,166,166, and I unequivocally declare that I, along with my co- 
inventors, conceived of or invented the subject matter disclosed therein. 

6. The undersigned declares further that all statements made herein of 
his own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of the above- 
identified United States patent application or any patent issuing therefrom. 

Signed at Pt^W^ this j^Aday of X>^- . 2003. 




Mo5457 . 2 

Received from <4127778364 > at 7/803 2:56:13 PM [Eastern Daylight Time] 



JUL 08 2003 15:07 FR^P^ER-PATENT DEPT. 



4127778364 TO 917038729311 



P. 16/17 



PATENT APPLICATION 
Mo5457 
MD-96-52-PU 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICATION OF 



GROUP NO.: 



1711 



KARL W. HAIDER ET AL 



SERIAL NUMBER: 09/474.114 



EXAMINER: 



R. A. SERGENT 



FILED: DECEMBER 29, 1999 

TITLE: HYDROPHOBIC LIGHT STABLE 
POLYU RETHAN E ELASTOMER 
WITH IMPROVED MECHANICAL 
PROPERTIES 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 2231 3-1450 
Sir: 

I, Uli W. Franz, of Duesseldorf, Germany, declare as follows: 

1 . I studied chemistry at the Technical University Munich, Germany and 
obtained a Ph.D. degree in 1994. 

2. I am employed by Bayer AG in Krefeld, Germany, as BPO-GO-PCS- 
GPM, Global Industry Manager. 

3. I am one of the named inventors of the above-identified United States 
patent application. 

4. I performed or supervised the experiments described in the above- 
identified United States patent application. 
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5. I further declare that I am one of the named inventors of United Stat s 
Patent Number 6,166,166. and I unequivocally declare that I, along with my co- 
inventors, conceived of or invented the subject matter disclosed therein. 

6. The undersigned declares further that all statements made herein of 
his own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1 001 of Title 1 8 of the United States Code 
and that such willful false statements may jeopardize the validity of the above- Q 
identified United States patent application or any patent issuing therefrom. 
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of these polyethers over the period of 1961 to 1964 was 40% per year; a 10% yearly 
increase is expected from 1964 through 1970 (110). 

Although polyether-based flexible foams have accounted for the major portion of 
polyurethan production, rigid urethan foams based on various propylene oxide adducts 
are expected to rise fast and by 1968 should outstrip the flexible urethans (35). The 
use of propylene oxide in the manufacture of nonionic surfactants is expected to rise 
steadily through 1968, but the oil-demulsifying market for poly(oxypropylene) glycol is 
not expected to change much in the next five years. The consumption of poly (oxypro- 
pylene) glycols for hydraulic fluids and lubricants is also expected to increase. 

Specifications and Test Methods 

One of the first polyether polyols derived from propylene oxide that was pro- 
duced in volume and that had suitable quality for the production of polyurethans was 
a poly(oxypropylene) glycol with a molecular weight of 2000. Specifications and some 
typical properties established by the American Society for Testing and Materials for 
"Urethan Grade" poly (oxy propylene) glycol with a molecular weight of 2000 are 
shown in Table 18. For specifications and properties of other commercially available 
polyethers derived from propylene oxide, the suppliers' technical bulletins should be 
consulted. 



Table 18. Specifications and Typical Properties for "Urethan Grade" Pol >( oxy propylene) 

Glycol of 2000 Molecular Weight (117) 



Specifications 




hydroxyl number 


54 . 5-57 . 5 


acid number, max 


0.1 


modified APHA color, max 


50 


unsaturation, max, meq/g 


0.04 


water, max, % 


0.1 


sodium and potassium, max, ppm 


10 


Typical properties 




specific gravity at 25/25 °C 


1.003-1.000 


n„ 


1.448-1.44!) 


copper, % 


<0.002 


manganese, % 


<0.001 


flash point, Cleveland open cup, °F 


450 



The commercially available polyethers derived from propylene oxide are shipped 
in 4 ? 000, 8,000, and 10,000 gallon tankcars and oo-gallon steel drums. Polyethers de- 
rived from propylene oxide are stable, noncorrosive, high-flash-point products that 
can be stored in carbon steel tanks. However, if traces of iron are objectionable in 
the projected end use, a steel tank protected with a baked phenolic coating can be 
employed. Tanks containing polyether polyols should be blanketed with dry air or 
nitrogen to minimize moisture pickup during storage. 

Test Methods. The American Society for Testing and Materials (111) has re- 
ported test methods for the following properties of polyet her polyols: hydroxyl num- 
ber, unsaturation, acid number, alkalinity number, total basicity, water content, so- 
dium and potassium content, viscosity, color, specific gravity, and suspended matter. 

Regardless of whether a polyether derived from propylene oxide is used as an 
intermediate in the manufacture of polyurethans, a surface- active agent, a lubricant, 
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„r a hydraulic fluid, the hydroxy 1 number is of special importance becau seof 'its rrfa- 
tioiiship to the hydroxyl equivalent weight of the polycther (see eq. 14). Ihub, if the 

• , , (56.1)(10O0) (14) 
hydroxyl equivalent weight = j iydr<)Xyl mim ber 

hydroxyl functionality of a compound produced by reacting an alkytene oxide with an 
Ste-Mrogen confound is known, the molecular weight may be calculated from 

t,he hvdroxvl number. . . . . i 

Specific test methods for determination of flash point, fire point, pour point, a d 
foaming characteristics are available for polyethers used as lubneants or hydraulic 
fluids (112) Propylene oxide derivatives used as surface-act.ve agents are character- 
bed by their cloud point (measure of water solubility) and tests which measure sur- 
face-active properties such as wetting, foaming, and detergent capabdities. 

Health and Safety Factors 

Polyethers derived from propylene oxide are very low in acute oral toxicity _and 
are not appreciably irritating either to the eyes or Auk Because the po ly ethers 
derived from propylene oxide are essentially nontoxic, stable, noncorrosive, and have 
high flash points, no special safety precautions are normally required. 
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930 ISOCYANATES, ORGANIC 

.tohote and amine.. Most J^f^S^j,, i8OTMre . TDI prepolymer* 
cyanates, TDI, or an undrstilled grade ,«n ma markete d as a low va- 

S*h have «SS-W .Sit, reduction I. effected™ 

^^r^t^ce, transportation, pipeiina, and tan* 

end uses. . , PT ™ riei & foams are based on PMDI and 

Similarly, po^ocy^urate ^ PTOn ^ denslty aro- 

polyester or polyether polyols ^ attribution are known to have 

Ltic content, cell wall ^^^'^forCnce of the foam. Polyisocyanurate 
pronounced effect on the ^^^Lb having service tempera- 
foLs are used are known to provide efficient 

tore ranges from -200 * 150 C. ^V^nj integrity to a variety of corn- 
thermal insulation ^T^^^T^e^l ™ **» « ^un 
posite applications. Apart from ^l^? applications. They can also be sup- 
TUT sheets, pipe covering, and 

a variety of polyether and polyeste r po^ris. ine B ^ ^ Qn ly . 

*s the one-part or moisture-cured app™*ch J™£ ^ used to provide systems 
j£ Optionally, SSK&f agent, include phenols, 

havimr an extremely long shell we. ouiu* € ^ pr olactam [J05- 

Syl malonate V?5f^~^™£ im pLkagtg and wood furniture 
60-2] Typical applications ^^^Ly J mix ture of pure isocyanates 
assembly. Two-part reactiv. Atrial product assembly and 
and prepolymers and are primarily u 

commercial construction. , ers . They employ a impure of pure 

Elastomers are segmented ^^g 1 hard blocks consist of high melt- 
MDI-based isocyanates ^^^Z^ g en bonding to provide a high 
ing MDI-glycol units which .^^ bl ^ g S ols include ethylene glyco U07- 
degree of virtual cross-linking^ Suitable &™ igts of high mo lecular 

21-11 butanediols, and Y^ft^S^^ re noted for their resiliency 
weigM P oly(alkyleneo^ ^ level of tensile . tear and 

abrasion resistance, 8olve ^S*^ e i n clude shoe soles, wheels ro ers, belts 
elongation performance. ^P 1 ^™^ Methylene diphenyl dnsocyanate 
gaskets, and ^^^^^^Q^^^^^^ 
(MDD is used extensively m elastomeric) . Typical demand 

foundation garments and swimwear (see * i« , 

Z various applications is presented in haV e traditionally com- 

Allphatlc isocyanates *£^*JJg£ amine precursors are more 
ma nded a premium price > because common l y used in apphca- 

expensive than aromatic diamines, iney 
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Popsters and polyethers 



As a further ♦ '* 
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>iC2 t h r ost produc,s zt mo,sture s rature and 

^/.W, ° rder 10 P r °duce bubble free^Tf Cd 31 ekv **<* 
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